


Zahradnik      

Project #22867 

 

 

Cascade Surveying & Engineering Inc.         1 

 

Table of Contents 
 
Executive Summary .................................................................................................................................. 2 
Vicinity Map ............................................................................................................................................. 3 

PROPERTY DESCRIPTION................................................................................................................ 3 
DRAINAGE INFORMATION SUMMARY FORM ........................................................................... 4 

MR #1 Stormwater Site Plan Narrative .................................................................................................... 5 
PROJECT DESCRIPTION ................................................................................................................... 5 
METHODOLOGY ................................................................................................................................ 5 
EXISTING CONDITIONS ................................................................................................................... 5 
DEVELOPED CONDITIONS .............................................................................................................. 6 
UPSTREAM ANALYSIS ..................................................................................................................... 6 
DOWNSTREAM ANALYSIS .............................................................................................................. 6 
FLOW CONTROL ................................................................................................................................ 7 
RUNOFF TREATMENT ...................................................................................................................... 7 

MR #2 Stormwater Pollution Prevention Plan Narrative ......................................................................... 8 
MR #3 Water Pollution Source Control ................................................................................................... 8 
MR #4 Preservation of Natural Drainage Patterns ................................................................................... 8 
MR #5 On-Site Stormwater Management ................................................................................................ 8 
MR #6 Runoff Treatment ......................................................................................................................... 9 
MR #7 Flow Control ............................................................................................................................... 10 
MR #8 Wetland Protection ..................................................................................................................... 11 
MR #9 Operations & Maintenance ......................................................................................................... 11 
Appendices ............................................................................................................................................. 12 
 

List of Figures  
Figure 1: Vicinity Map…………………. ................................................................................................................................ 3 

 
List of Tables 

Table 1: Proposed Onsite Surfaces ........................................................................................................................................... 6 

 

  

 

 

 



Zahradnik      

Project #22867 

 

 

Cascade Surveying & Engineering Inc.         2 

 

Executive Summary 
 

The property is located in the City of Arlington at the northwest quadrant of the intersection of SR 9 

and SR 531. The proposal is to construct a multi-use development onsite. There will be a gas station 

with a convenient store and coffee hut, a fast-food restaurant, a drug store, a retail store, mixed used 

buildings, apartment buildings, and townhomes. The project will implement a design to meet the 

minimum requirements as outlined below: 

 

Compliance with Minimum Requirements: 

 

1 
Prepare Stormwater 

Site Plan 

A stormwater site plan report and drawings are presented in this 

document. 

2 SWPPP A SWPPP will be submitted with the construction plans 

3 
Water Pollution 

Source Control 
BMPs for source control will be noted in the SWPPP. 

4 
Preserve Natural 

Drainage 

The proposed drainage basins match the existing drainage basins as 

much as possible. 

5 
On-site Stormwater 

Management 

All stormwater runoff from the proposed development will be 

collected and detained. 

6 Runoff Treatment 
Runoff treatment for the proposed parking lot areas will be provided 

through Contech stormfilters. 

7 Flow Control 
Flow control for the proposed development will be met using a 

detention system. 

8 

Stormwater 

Discharge to 

Wetland 

No stormwater will discharge to wetlands. 

9 

Inspection, 

Operation and 

Maintenance 

Operation & Maintenance Manual will be provided at civil 

construction submittal. 
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Vicinity Map 
 

 

PROPERTY DESCRIPTION 

The project site is in a portion of Section 24, Township 31 North, Range 05 East W.M.  More 

specifically the site is located at the northeast quadrant of  the intersection of 172nd St NE and 85th Ave 

NE Arlington WA 98223. The property is identified by tax parcel #31052400302000 as shown below 

in Figure 1, highlighted in blue. 

 

 

 
Not to scale (Source PDS Mapper)   Figure 1: Vicinity Map.  



Zahradnik      

Project #22867 

 

 

Cascade Surveying & Engineering Inc.         4 

 

DRAINAGE INFORMATION SUMMARY FORM 
 

 Project Total Area:  16.80± acres 

 

 Area of Disturbance:  11.10± acres 

 

 Number of Lots (if applies):             

 

Summary Table 

Drainage Basin Information Individual Basin Information 

 A 

On-site Sub-basin Area (acres) 11.10 

Type of Storage Proposed N/A 

Appx. Dead Storage Vol (cf) N/A 

Appx. Live Storage Vol (cf) N/A 

Soil Type(s) (Natural Resource 

Conservation Service) 
Tokul Gravelly Medial Loam 

Pre-developed Discharge Rates   

            Q (cfs.)       

                   2 yr. 0.4214 

                    10 yr.   0.8428 

                                 50 yr./100 yr. 1.3530/1.6157 

Redevelopment Area (acres)  

Post-development Runoff Rates 

(without quantity controls)  

 

            Q (cfs.)       

                   2 yr. 1.0048 

                    10 yr.   1.6195 

                                 50 yr./100 yr. 2.2647/2.5720 

Post-development Runoff Rates 

(with quantity controls)  

 

            Q (cfs.)       

                   2 yr. 0.2570 

                    10 yr.   0.4294 

                                 50 yr./100 yr. 0.6344/0.7393 

Offsite Upstream Area  

            Number of acres 0 
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MR #1 Stormwater Site Plan Narrative 
 

PROJECT DESCRIPTION  

The proposal is to construct a multi-use development onsite. There will be a gas station with a 

convenience store and coffee hut, a fast-food restaurant, a drug store, a retail store, two mixed 

use buildings, four apartment buildings, and 23 townhomes. A parking area for 513 outside 

spaces, 23 garage spaces, drive aisles, sidewalks, landscaping, and open space will be 

constructed as part of the project. Access will be provided to the site through the existing 

driveway entrance on 172nd St NE and at two proposed driveway entrances on 85th Ave NE at 

the existing intersections of 84th Ave NE and 175th St NE. The site is currently has thick brush 

throughout the property with four wetlands onsite. 

METHODOLOGY 

Drainage calculations for the on-site area have been prepared using the 2019 Department of 

Ecology Stormwater Management Manual for Western Washington (DOE SMMWW). The 

proposed impervious surface will be approximately 368,688 sq ft, the development will be 

required to meet minimum requirements (MRs) 1-9 according to Volume I of the Department 

of Ecology Stormwater Management Manual for Western Washington (DOE SMMWW).   

EXISTING CONDITIONS  

The 16.80 acre parcel is in the general commercial with mixed use overlay zoning district in 

Arlington. The site is bounded by 85th Ave NE to the west, single family residences to the 

north, 172nd St NE to the south and State Highway Route 9 to the east. There is an existing 

driveway entrance located on 172nd St NE. Existing frontage improvements in the form of curb, 

gutter, sidewalk, and landscaping are located along 172nd St NE and 85th Ave NE. 

The site has moderate slopes onsite. There are two threshold discharge basins (TBDs) located 

onsite (See Appendix A). TBD A is located in the southwest portion of the property and will 

contain the proposed development. TBD A slopes to the southwest corner of the site with 

elevations ranging from 396 feet to 422 feet. TBD B is located in the northeast portion of the 

property and is mostly comprised of wetlands. This area slopes towards the wetlands and the 

wetlands outlets to the ditch on the west side of SR9 in the northeast corner of the property. 

Elevations range from 408 feet to 422 feet. 

A geotechnical engineering report was prepared by Materials Testing and Consulting, Inc. (See 

separate report). They excavated 15 test pits across the site. Their test pits found a 0.5 to 1 ft 

topsoil layer, above a layer of silty sand subsoil to a maximum depth of 2.3 feet. Weathered 

glacial till was encountered below this with unweathered glacial till encountered in all test pits 

between 3 to 4 feet deep. Groundwater was not encountered in any of the test pits. Washington 

Department Ecology Well Log Viewer indicates a regional water table in the recessional 

outwash to be at a depth of 144 to 169 BGS in the vicinity of the site. 

According to NRCS the soils onsite are classified as Tokul Gravelly Medial Loam. (Appendix 

B). Tokul Gravelly Medial Loam is moderately deep, moderately well drained soil. surface 
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layer is dark brown gravelly loam about 4 inches thick. The subsoil is brown, strong brown, 

and dark yellowish brown gravelly loam about 18 inches thick. The substratum is light olive 

brown gravelly fine sandy loam about 9 inches thick. A hardpan is at a depth of about 31 

inches. Depth to the hardpan ranges from 20 to 40 inches. Tokul Gravelly Medial Loam is 

considered a hydraulic soil group B soil. Wetlands are located onsite and the geotechnical 

engineer recommends an infiltration rate of 0.76 in/hr for shallow facilities. 

 

DEVELOPED CONDITIONS 

The proposal is to construct a multi-use development onsite. There will be a gas station with a 

convenience store and coffee hut, a fast-food restaurant, a drug store, a retail store, two 3-story 

mixed used buildings with commercial on the ground floor and residential units on the upper 

floors, four 3-story apartment buildings, and 23 townhomes. This will result in 51,500 sf of 

commercial space and a total of 334 residential units. A parking area for 513 outside spaces, 23 

garage spaces, drive aisles, sidewalks, landscaping, and open space will be constructed as part 

of the project.  Frontage improvements should not be required for this project. See Table 1 

below for the breakdown of areas onsite. 

Table 1: Proposed Onsite Surfaces 

Area Description Area (square feet) 

Roof Area 140,749 sq ft 

Asphalt Parking/Drive 197,748 sq ft 

Concrete Sidewalk 30,191 sq ft 

Landscaping & 
Pervious Open Space 115,980 sq ft 

Total 484,668 sq ft 

 

UPSTREAM ANALYSIS 

The site is bounded by roads with existing stormwater infrastructure and developed single 

family residences with installed mitigation measures so no runoff is anticipated to discharge 

onto the site. 

 

DOWNSTREAM ANALYSIS 

The proposed development will occur within TBD A of the drainage basin map. Runoff from 

the proposed development exits the property via two routes. 

1. Vaults A, B, and C discharge to an existing catch basin located on 85th Ave NE and is 

conveyed through a series of catch basins to a pond located 175th St Ne. This pond will 

then discharge to the creek to the west of the pond that flows north into Tex Lake more 

than a 1/4 mile offsite. 

2. Vault D will discharge to an existing catch basin on 172nd St NE and is conveyed west 

in a series of catch basins before being discharges into the same creek that flow north to 

Tex Lake more than a 1/4 mile offsite. 
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TBD B contains the onsite wetlands C, and D located in the northeast portion of the property. 

Runoff will flow into these wetlands and the outlets discharge to the roadside ditch along SR 9 

where it will cross under SR9 through a culvert and flows north parallel to SR 9 in a fish habit 

stream for more than 1/4 mile offsite. 

FLOW CONTROL 

Flow control has been met through multiple detention systems utilizing Stormtank modules. 

Specifics about the proposed detention systems are further discussed in MR 7. 

 

RUNOFF TREATMENT 

Runoff treatment will be provided though Contech Stormfilter cartridges located either in a 

vault post-detention or in catch basins pre-detention. 
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MR #2 Stormwater Pollution Prevention Plan Narrative 

 
SWPP Report will be submitted independent to this report at civil construction review. 

 

MR #3 Water Pollution Source Control 

 
No known pollution generating activities described in volume IV, chapters 3 and 4 of the DOE 

SMMWW will be performed on-site during construction, or are proposed for the developed site 

following construction. Any sources of pollution that may result from the construction activity will be 

controlled according to SWPPP Element #9, Control Pollutants.  

 

MR #4 Preservation of Natural Drainage Patterns 

 
The sites existing threshold discharge basins will be maintained to as much as possible. 

 

MR #5 On-Site Stormwater Management 

 
The parcel is located within the City of Arlington Urban Growth Area. Minimum Requirement #5 

requires projects within an UGA to either implement LID BMPs from List #2 or meet LID 

performance standard and flow control requirements. The project will analyze LID BMP’s from List 

#2 for their feasibility. 

• Roof Surface: 

o BMP T5.30 full dispersion or BMP T5.10A Downspout Full Infiltration 

▪ The developed basin does not have sufficient flowpath to implement full dispersion 

and the natural drainage patterns do not allow the developed basin to disperse 

towards the northern basin containing the wetland. 

▪ Geotechnical report determined the site was infeasible for infiltration. 

▪ INFEASIBLE 

o BMP T7.30 Bioretention 

▪ Geotechnical report determined the site was infeasible for infiltration. 

▪ INFEASIBLE 

o BMP T5.10B Downspout Dispersion Systems 

▪ Unable to meet minimum required flow path due to the developed conditions of the 

site. The wetland buffer with potential for dispersion is in a different threshold 

discharge basin. 

▪ INFEASIBLE 

o BMP T5.10C Perforated Stub-Out Connections 

▪ Geotechnical report determined the site was infeasible for infiltration. 



Zahradnik      

Project #22867 

 

 

Cascade Surveying & Engineering Inc.         9 

 

▪ INFEASIBLE 

• Other Hard Surfaces: 

o BMP T5.30 full dispersion 

▪ The developed basin does not have sufficient flowpath to implement full dispersion 

and the natural drainage patterns do not allow the developed basin to disperse 

towards the northern basin containing the wetland. 

▪ INFEASIBLE 

o BMP T5.15 Permeable pavement 

▪ The applicant has concerns about the lifespan of these and does not want to use 

them. 

▪ INFEASIBLE 

o BMP T7.30 Bioretention 

▪ Geotechnical report determined the site was infeasible for infiltration. 

▪ INFEASIBLE 

o BMP T5.12 Sheet Flow Dispersion or BMP T5.11 Concentrated Flow Dispersion 

▪ Unable to meet minimum required flow path due to the developed conditions of the 

site. The wetland buffer with potential for dispersion is in a different threshold 

discharge basin. 

▪ INFEASIBLE 

Conclusion 

It has been determined that all BMPs listed under List #2 are infeasible for this project. A detention 

system utilizing “StormTank” modules is proposed to meet flow control requirements and comply with 

MR#5. Refer to MR 7 Flow Control for more information on the Stormtank detention system 

proposed. 

 

BMP T5.13 Post Construction Soil Quality and Depth: 

Post Construction Soil Quality and Depth will be used on site to recondition those areas that were 

impacted due to construction activities. Those areas to be reconditioned have been identified on the 

construction plans. The existing on-site topsoil will be stockpiled for use to meet the post construction 

soil standard. If the quantity or quality of the stockpiled on-site topsoil is insufficient, the soil 

amendment areas can be tilled, and compost added to the soil prior to final seeding. The intent of this 

BMP is to restore the pre-developed drainage characteristics of the soil. The specific requirements for 

the post construction soil quality and depth will be detailed on the construction plans. 

 

MR #6 Runoff Treatment 

 
Runoff treatment for the proposed pollution generating hard surfaces will be provided through Contech 

Stormfilter systems. A Stormfilter Vault will be located downstream of Vault 2 and will treat runoff 

from the drainage basins of Vault 1 and Vault 2. The remaining pollution generating hard surfaces will 

implement stormfilter catch basins to treat runoff prior to entering the detention system. Sizing will be 

provided at civil construction application. 



Zahradnik      

Project #22867 

 

 

Cascade Surveying & Engineering Inc.         10 

 

MR #7 Flow Control 
 

 

Stormtank Detention System 

The runoff from the developed area will be mitigated through a detention system consisting of 

Stormtank modules. 

There are four Stormtank detention vaults located on the property. Vaults 1-3 will be a stepped 

detention system with a control structure separating each system. Vault 3 will discharge to the existing 

catch basin located on 85th Ave NE. These vaults will mitigate for the majority of the site except the 

area surrounding the gas station. Vault 4 will detain runoff from the gas station and hard surfaces in its 

proximity. This will discharge runoff to the existing catch basin on 172nd St NE. The size of detention 

systems were determined by modelling the systems as vaults with the riser height equal to the height of 

installed modules to determine the required capacity and outlet structure in WWHM (Appendix D). 

The outlet is located at the base of the module and the top of the riser is located at the top of the 

module. The 0.5 ft levelling pad beneath the modules with 40% porosity will be the “dead storage” and 

the 1 ft of stone above the modules with 40% porosity will be the freeboard. The required capacity at 

the top of riser was used to size the StormTank system. The size and configuration of modules are 

shown on the plans. A cross section can be seen in Figure 2 below. 

 

 
Figure 2: StormTank Detail 
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MR #8 Wetland Protection 
 

There are four wetlands on site (A,B,C,D) as identified in the Critical Area Study and Mitigation Plan 

prepared by Wetland Resources (See separate report). Wetlands A and B are located within the 

proposed developed area. The U.S. Army Corps of Engineers determined that wetlands A and B are 

not waters of the U.S. There is an agreement between the applicant and City of Arlington to mitigate 

for these two wetlands offsite. Wetlands C and D will be outside of the proposed development area and 

the buffers will be averaged so that the proposed buffer line will match the proposed lot lines. Due to 

the drainage patterns and proposed grading, no runoff is anticipated to disperse towards the wetlands. 

 

MR #9 Operations & Maintenance 
 

An operation and maintenance manual will be provided at civil construction application.  
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Appendices 

 

Appendix A -  NRCS Soils Report 

 

Appendix B -  WWHM Report 

 

 

 

 

 

 

 

 





http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
https://offices.sc.egov.usda.gov/locator/app?agency=nrcs
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951
















MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Snohomish County Area, Washington
Survey Area Data: Version 22, Jun 4, 2020

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Sep 26, 2018—Oct 
16, 2018

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

72 Tokul gravelly medial loam, 0 to 
8 percent slopes

18.3 100.0%

Totals for Area of Interest 18.3 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas.
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http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_054262
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_054262
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053577
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053577
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053580
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053580
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/home/?cid=nrcs142p2_053374
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/home/?cid=nrcs142p2_053374
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/landuse/rangepasture/?cid=stelprdb1043084
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/landuse/rangepasture/?cid=stelprdb1043084


http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/scientists/?cid=nrcs142p2_054242
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/scientists/?cid=nrcs142p2_054242
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053624
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053624
http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_052290.pdf
http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_052290.pdf
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